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Honorable Brendan T. Byrne 20 JUL 1901 g i
H

Governor of New Jersey 4
Trenton, Fev Jersey 08621

Dear Governor Byrne:

Inclosed is the Phase I Inspection Report for Lake Garrison Dam, Gloucester
Counrty, New Jersey which has been prepared under authorization of the Dau
Inspection Act, Public Law 92-367. A brief assessment of the dam's
condition is given in the front of the report.

Based on visual inspection, available records, calculations and past
operational performance, Lake Garrison Dam, initially listed as a high
hazard potential structure, but reduced to a significant hazard potential
structure as a result of this inspection, is judged to be in good overall
condition. The daun's spillway 1s considered inadequate because a flow i
equivalent to 19 percent of the Spillway Design Flood (SDF) would cause the
dam to be overtoppad. To ensure acequacy of the structure, the following
actions, as a minimum, are recoummended:

a. The spillway's adcquacy should be determined by a qualified
professional consultant engaged by the owner using more sophisticated
methods, procedures and studies within six months frou the date of appreval
of this report. Within three months of the consultant's findings remedial
measures to ensure spillway adequacy should be initiated.

b. Within six months from the date of approval of this report the
following remedial actions should be initiated:

(1) The rusted condition of outlet works, operating mechanisms and
steel sheet piling should be repaired.

(2) Erosion of the embankment adjacent to the downstream right
abutment should be properly filled and stabilized.

(3) All trees and adverse vegectation on the embaukment should be

removed,
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NAPEN-N
Honorable Brerdan T. Byrne

¢. The owner should develop written operating procedures and a periodic
maintenance plan to cnsure the safety of the dam, within one year from the
date of approval of this report.

d. An emergency action plan and warning system should be developed
which outlines actions to be taken by the owner to minimize the downstream
effects of an emcrgency at the dam within six months from the date of
approval of this report.

A copy of the report is being furnished to Mr. Dirk C. Hofman, New Jersey
Department of Environmental Protection, the designated State Office contact
for this program. Within five days of the date of this letter, a copy will
also be sent to Congressman Florio of the First District. Under the
provisien of the Freedom of Information Act, the inspection report will be
subject to release by this office, upon request, five days after the date of
this letter.

Additional copies of this report may be c¢btained from the National Technical
Information Services (NTIS), Springfield, Virginia 22161 at a reasonable
cost. Please allow four to six weeks from the date of this letter for NTIS
to have copies of the report available.

An important aspect of the Dam Inspection Program will be the implementation
of the recommendations made as a result of the inspection. We accordingly
request that we be advised of proposed actions taken by the Statz to
implement our recomaendations.

Sincerely,

1 Incl ROGER L. BALDWIN
As stated Lieutenant Colonel, Corps of Engineers
Commander and District Engineer

Copies furnished: . -,
Mr.°Dirk C. Hofman, P.E., Deputy Director .
Division of Water Resources

N.J. bept. of Environmental Protection

P.0. Box CNO29

Trenton, NJ 08625

Mr. John O0'Dowd, Acting Chief

Bureau of Flood Plain Regulation
Diyision of Water Resources

N.J. Dept. of Environmental Protection
P.0. Box CNO29
Trenton, NJ 08625
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CORPS OF ENGINUERS ASSIISSMENT OF GEMERAL CONDITIONS

This dam was inspected on 9 January 1931 by Storch Engineers, under contract
to the State of New Jersey. The State, under agreement with the U.S. Army
Engiucer District, Philadelphia, had this inspection performed in accordance
with the National Dam Inspection Act, Public Law 92-367.

Lake Garrison Dam, initially listed ac a high hazard potential structure,
but reduced to a significant hazard potential structure as a result of this
inspectic, is judged to be in good overall condition. The dam's spillway
is co.side-ed inadequate because a flow equivalent to 19 percent of the
Spilluay wesign Flood (SDF) would cause the dam to be overtopped. To ensure
adequacy of the structure, the following actions, as a minimum, are
recomnended:

a. The spillway's adequacy should be determined by a qualified
professional consultant cngaged by the owner using more sophisticated
methods, procédures and studies within six months from the date of approval
of this report. Within three months of the consultant's findings remedial
measures to ensure spillway adequacy should be initiated.

b. Within six months from the date of approval of this report the
following remedial actions should be init- ated: :

(1) The rusted condition of outlet works, operating mechanisms and
stecl sheet piling should be repaired.

(2) Erosion of the embankment adjacent to the downstream right
abutment should be properly filled and stabilized.

(3) All trees and adverse vegetation on the embankment should be
removed.

¢. The owner should develop written operating procedures and a periodic
maintenance plan to ensure the safety of the dam, within one year from the
date of approval of this report.

d. An emergency action plan and warning system Should be developed
which outlines actions to be taken by the owner to minimize the downstream
effects of an emergency at the dam within six months from the date of

approval of this report.
oy .
% /(,/k&/u-i«

ROGER L. BALDWIN
Lieutenant Colonel, Corps of Engineers
Commander and District Engineer

DATE: J(/Ju,/(g]j X),/

APPROVED:




PHASE I REPORT
NATIONAL DAM SAFETY REPORT

Name of Dam: Lake Garrison Dam, I.D. NJ00778
State Located: New Jersey

County Located: Gloucester

Drainage Basin: Maurice River

Stream: Reed Branch of Still Run

Date of Inspection: January 9, 1981

Assessment of General Condition of Dam

Based on visual inspection, past operational performance and Phase I
engineering analyses, Lake Garrison Dam is assessed as being in good
overall condition.

Based on investigations of the downstream flood plain made in connection
with this report, it is recommended that the hazard potential classification
be downgraded from high to significant hazard.

Hydraulic and hydrologic analyses indicate that the spiliway is inadequate.
Discharge capacity of the spillway is not sufficient to pass the designated
spillway design flood (100-year storm) without an overtopping of the

dam. The spillway is capable of passing approximately 19 percent of the
spillway design flood. Therefore, the owner should engage a professional
engineer experienced in the design and construction of dams in the near
future to perform more accurate hydraulic and hydrologic analyses relating
to spillway capacity. Based on the findings of the analyses, the need

for and type of remedial measures should be determined and then implemented.

The owner should, in the near future, develop an emergency action plan
together with an effective warning system outlining actions to be taken
by the operator to minimize downstream effects of an emergency at the
dam,
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In addition, it is recommended that the following remedial measures be
undertaken by the owner in the near future.

1) The rusted condition of the outlet works and steel sheet
piling should be repaired.

2) Erosion of the embankment adjacent to the downstream right
abutment should be properly filled and stabilized.

3) A1l trees and adverse vegetation on the embankment should be
removed. ‘

In the future, the owner of the dam should develop written operating
procedures and a periodic maintenance plan to ensure the safety of the

dam.

LA %%ﬁ/m o’CTL

cDermott, P

EGutt—

John E, Gribbin, P.E.
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PREFACE

This report is prepared under guidance contained in the Recommended
Guidelines for Safety Inspection of Dams, for Phase I Investigations.
Copies of these guidelines may be obtained from the Office of Chief of
Engineers, Washington, D.C. 20314. The purpose of a Phase I Investigation
is to identify expeditiously those dams which may pose hazards to human
1ife or property. The assessment of the general condition of the dam is
based upon available data and visual inspections. Detailed investigation,

" and analyses involving topographic mapping, subsurface investigations,

testing, and detailed computational evaluations are beyond the scope of
a Phase I investigation; however, the investigation is intended to
identify any need for such studies.

In reviewing this report, it should be realized that the reported condition
of the dam is based on observations of field conditions at the time of
inspection along with data availabie to the inspéction team. It is
important to note that the condition of dzm depends on numerous and
constantly changing internal and external conditions, and is evolutionary
in nature. It would be incorrect to assume that the present condition

of the dam will continue to represent the condition of the dam at some
point in the future. Only through continued care and inspection can

there be any chance that the unsafe conditions be de*ected.

Phase I inspections are not intended to provide detailed hydraulic and
hydrologic analyses. In accordance with the established Guidelines, the
Spillway Test flood is based on the estimated "Probable Maximum Flood"
for the region (greatest reasonably possible storm runoff), or fractions
thereof. The test flood provides a measure of relative spillway capacity
and serves as an aid in determining the need for more detailed hydraulic
and hydrologic studies, considering the size of the dam, its general
condition and the downstream damage potential.
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

LAKE GARRISON DAM, I.D. NJO0778
SECTION 1: PROJECT INFORMATION
- 1.1 General
a. Authority

Public Law 92-367, August 8, 1972, authorized the Secretary of
the Army, through the Corps of Engineers, to initiate a National
Program of Dam Inspections throughout the United States. The
Division of Water Resources of the New Jersey Department of
Environmental Protection (NJDEP) in cooperation with the
Philadelphia District of the Corps of Engineers has been
assigned the responsibility of supervising the inspection of
dams within the State of New Jersey. Storch Engineers has
been retained by the NJDEP to inspect and report on a selected
group of these dams. The NJDEP is under agreement with the
Philadelphia District of the Corps of Engineers.

b.  Purpose of Inspection
The visual inspection of Lake Garrison Dam was made on January 9,
1981. The purpose of the inspection was to make a general
assessment of the structural integrity and operational adequacy

of the dam structure and its appurtenances.

1.2 Description of Praoject

a. Description

The dam consists of an earth embankment with a spillway structure
located near the center. The spillway structure consists of a




o
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horseshoe-shaped interlocking steel sheet pile weir located on
the upstream side of the embankment with primary and secondary
spillway crests. The spillway discharge channel is formed by
a continuation of the sheet piling through the embankment. At
the downstream end of the discharge channel a low weir, formed
by sheet piling, impounds a stilling basin for the spillway.

The outlet works consists of two gated 2' x 3' sluices which
are located at the right and left ends of the interlocking
steel sheet piling forming the spillway weir.

The upstream face of the dam is formed by a treated timber
bulkhead. The top width of embankment is 18 feet and the
downstream slope is approximately 4 horizontal to 1 vertical.

The elevation of the primary spillway crest is 108.7, National
Geodetic Vertical Datum (N.G.V.D.) and that of the secondary
spillway crest is 109.0. The crest of dam is at elevation
110.6. The elevation of the invert of the right outlet works
is 106.8 and the invert of the left outlet works is 105.5,
while that of the channel bed is 103.8. The overall length of
the dam is 500 feet and its height is 6.8 feet.

Location
Lake Garrison Dam is located in Elk Township, Gloucester

County, New Jersey. It impounds a private recreational Take
located adjacent to Gloucester County Route 553. Principal

access to the dam is by Route 553 located immediately downstream

from the dam. Discharge from the spillway of the dam flows
into the Reed Branch of Still Run.

Size and Hazard Classification

The dam is classified in accordance with criteria presented in
"Recommended Guidelines for Safety Inspection of Dams" published

I v 4
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by the U.S. Army Corps of Engineers. Size categories consist
of Small, Intermediate and Large while hazard categories are
designated as Low, Significant and High.

Lo

Size Classification: Lake Garrison Dam is classified as
“Small" size since its maximum storage volume is 152 acre-feet
(which is less than 1000 acre-feet) and its height is 6.8 feet
(which is less than 40 feet).

-

S
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Hazard Classification: Visual inspection of the downstream

flood plain of the dam indicates that failure of the dam could :
damage the roadway of Gloucester County Route 553 located 1
about 200 feet downstream from the dam. It is not anticipated
that dam failure during a storm equivalent to the SDF would

cause excessive damage to the four dwellings located along the
toe of dam and a few lives could be lost. Accordingly, Lake j
;] Garrison Dam is classified as "Significant" hazard.
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d. Ownership

Lake Garrison Dam is owned by Lake Garrison, Inc., Route 553,
Monroeville, New Jersey 08343.

e. Purpose of Dam

The purpose of the dam is the impoundment of a private recrea-
tional lake facility.

b

f. Design and Construction History

Reportedly, the present horseshoe-shaped steel sheet pile ‘
spillway structure at Lake Garrison Dam was constructed around j
1958, replacing the old timber spillway. This spillway modifica-
tion was initiated because of the flood of September 1, 1940

{ which reportedly overtopped the dam embankment. Initial

requests for spillway modification were made immediately

camte kA e




following the flood of September 1, 1940 by the owner to
increase spillway capacity. These requests were denied by the
! State until the downstream bridge, (Route 553) originally
! constructed in 1924, could be modified to carry the additional
flow. The work was accomplished by the Lake Garrison, Inc. in
- accordance with plans entitled "Plans for Proposed Reconstruction
P of Spillway at Lake Garrison" dated August 1958 prepared by
Frederick H. McC]énnen, P.E. and L.S.

Reportedly, no records or plans for the construction of the
original dam are on file. The original dam was referred to as
Monroeville Lake Dam.

g. Normal Operational Procedures

The dam and appurtenances are maintained by the owner, Lake .
Garrison, Inc. There is no fixed schedule of maintenance; !
repairs are made as the need arises.

Reportedly, during the summer months, since the lake is used
as a recreational facility, the water quality is tested twice
weekly.

The outlet works has been used to partially drain the lake for
lake maintenance purposes. The lake was last drawn down in
September 1980 and was in a drawndown condition during our

inspection.

1.3 Pertinent Data

a. Drainage area 7.0 square miles




Discharge at Damsite

Maximum flood at damsite

Outlet works at pool elevation
Spillway capacity at top of dam

Elevation (N.G.V.D.)

Top of Dam

Maximum pool-design surcharge
Recreation pool

Primary spillway crest
Secondary spillway crest

Stream bed at centerline of dam
Maximum tailwater

Reservoir

Length of maximum pool
Length of recreation pool

Storage (Acre-feet)
Recreation pool

Design surcharge

Top of dam

Reservoir Surface (acres)
Top of dam

Maximum pool- design surcharge
Recreation Pool

September 1, 1940 (Dam
embankment overtopped) Inflow
quantity unknown.

41 c.f.s.

614 c.f.s.

110.6
111.9
108.8
108.7
109.0
103.8

106 (Estimated)

2400 feet (Estimated)
2300 feet (Scaled)

89
235
152

58.9 (Estimated)
99 (Estimated)
32.7




Dam

Type
Length
Height
Sideslopes - Upstream
- Downstream
Zoning
Impervious core
Cutoff
Grout curtain

Diversion and Regulating Tunnel

Spillway

Type
Length of weir - Primary

- Secondary
Crest elevation - Primary

- Secondary

Gates
Approach channel
Discharge channel

Regulating Qutlet

Earthfill

500 feet

6.8 feet

Vertical

4 horiz. to 1 vert.
Unknown

Unknown

Unknown

Unknown

N.A.

Broad crested weir

14,7 feet

73 feet

108.7

109.0

N.A.

N.A.

Stilling basin formed
by steel sheet piling

(Two) 2' x 3' Tow-level outlet sluice controlled by slide gate
Right elevation - 106.8
Left elevation - 105.5

e ke it
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2.1

2.2

2.3

2.4

SECTION 2: ENGINEERING DATA

Design

No plans or calculations pertaining to the original construction of
the dam could be obtained. Drawings and calculations entitled
"Plans for Proposed Reconstruction of Spillway at Lake Garrison"
dated August 1958, relating to the construction of the present
spillway structure which show plans of the spillway and appurtenant
structures are available in the files of the NJDEP, Division of
Water Resources.

Design calculations prepared in November 1940 show the spillway |
capacity at top of the dam to be 535 c.f.s. while the design flood
peak flow was shown to be 491 c.f.s. based on the South Jersey

Curve. Hydrau]ic analysis in Appendix 4 of this report indicated
that the spillway could pass 614 c.f.s. at the top of the dam.

Construction

No data or reports pertaining to the original construction of the

dam are available. Construction data or reports are limited to
those on file with the NJDEP, Division of Water Resources.

Operation ; 1

Reportedly, no maintenance reports are on file with Lake Garrison,
Inc. pertaining to the spillway and its appurtenant structures. No
data pertaining to operations are available.

Evaluation
a. Availability
Available engineering data is limited to that which is on file

with the NJDEP. These files contain plans and calculations
relating to the present spillway structure and appurtenances.

7




Adequacy

Available engineering data pertaining to Lake Garrison Dam is
of limited assistance to the performance of a Phase I evaluation.
A 1ist of absent information is included in paragraph 7.1.b.

Validity

The available hydraulic analyses appear to be valid with
respect to engineering practice generally accepted in 1940.
However, they are not valid according to analytic procedures
developed by the Corps of Engineers for the present inspection
and assessment program.

Although spillway discharge rates are in close agreement with
values computed in connection with this Phase I Report, the
design flood used in 1958 is not in conformance with the
presently utilized SDF.
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SECTION 3: VISUAL INSPECTION

3.1 Findings

a.

General

The inspection of Lake Garrison Dam was performed on January 9,
1981 by staff members of Storch Engineers. A copy of the
visual inspection check list is contained in Appendix 1. The
following procedures were employed for the inspection:

1) The embankment of the dam, appurtenant structures and
adjacent areas were examined.

2) The embankment and accessible appurtenant structures were
measured and key elevations determined by surveyor's
level.

3) The embankment, appurtenant structures and adjacent areas
were photographed.

4) The immediate downstream flood plain was toured to evaluate
downstream development and restricting structures.

Dam

The crest of the dam appeared to be fairly uniformly graded
with some grass cover along the crest. Vehicle tracks observed
along the crest gave evidence of an unpaved roadway used
primarily for maintenance of the dam and its appurtenances.

The downstream face of the embankment appeared to be covered
with briars, bushes, and trees. Trees ranged in size from 2
inches to 18 inches in diameter. Considerable erosion was
observed adjacent to the right spillway abutment on the down-
stream face of the embankment, apparently due to surface
runoff. The erosion had formed a gully approximately 30
inches deep and 18 inches wide. A timber wall braced by pipes
had been constructed in the area of erosion in an attempt to

stabilize the erosion.

R e 2 e PSS - NPT, AR




Lol .
. [

b -

hd
e T

ea

T e

Y ARG AN

r

P

BN Y

The downstream face of the dam contained trees ranging in size
from 1 inch to 8 inches in diameter. Additional larger trees
were observed on the embankment near the spillway structure.
These trees appeared to range from 24 to 36 inches in diameter.

The upstream face of the dam was composed of a timber bulkhead
which was constructed of 2" X 6" timbers and braced by 6" X 6"
and 2" X 6" timbers. The condition of the bulkhead appeared
to be satisfactory. The level of the lake at the time of
inspection was near the bottom of the bulkhead.

Appurtenant Structures

The spillway consisted of a horseshoe shaped weir with primary
and secondary stage elevations. It was composed of interlock-
ing steel sheet piles with a steel cap. A steel chain was
also observed spanning the crest of the spillway apparently
for protection of swimmers and boaters. The steel sheet piles
were painted silver and appeared to be rusted in several
locations with some scaling of the rust observed.

The operating mechanisms for the right and left gates appeared
to be rusted but in generally satisfactory condition. The

right gate was in the open (down) position at the time of
inspection with water discharging through the outlet. The

right sluice gate itself could not be properly observed due to
the presence of discharge. The left gate was closed at the

time of inspection but some discharge was observed leaking
through the gate. The operating stem for the left gate appeared
to be somewhat twisted and its operational adequacy could not

be assessed.

The steel catwalks leading from the dam to the left and right
gates appeared to be in satisfactory condition, although they
were rusteu. The interlocking steel sheet piles which form
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the abutments of the spillway at the embankment continued
along the upstream side of the embankment for approximately 12
feet, to junctions with the timber bulkhead.

The steel sheet pile abutments which form the spillway discharge
channel were observed to be perpendicular to the dam. At the
downstream end of the spillway discharge channel additional
steel sheet piles forming a low weir across the discharge
channel were located, thus forming a complete box of steeil

sheet piles. Concrete at the downstream end of the discharge
channel poured against the sheet piling forming the low weir
appeared to be in satisfactory condition. The timber bridge
which spans the discharge channel appeared to be in satisfactory
condition. The chain 1ink fence located on the timber bridge
also appeared to be in satisfactory condition.

Reservoir Area

The impoundment of the dam is approximately 2300 feet long
with a width of approximately 800 feet. The right and left
sides of the reservoir are lined with summer home sites. The
complete shoreline along the left side and about half of the
right side is lined with timber bulkheads and there are also
docks along the shores. The bulkheads protrude about 3 feet
above the water level at the time of inspection and the shores
beyond have moderate slopes of about 5 or 6 percent. The
shoreline at the upstream end is wooded with 3 foot high banks
and flat to moderate slopes beyond the banks.

Downstream Channel

The left bank of the downstream channel is stabilized by a
railroad tie wall immediately downstream from the dam. The
wall appeared to be in satisfactory condition. County Route
553 crosses the downstream channel via County Road Bridge

Sl oaiog e




9-J-1, located approximately 200 feet downstream from the dam.
The bridge culvert opening measured 6.3 feet by 18.5 feet and
appeared to be in generally good condition. A chain link
fence located just upstream from the culvert runs across the
stream and causes an obstruction. In addition, fallen trees
were observed spanning the channel just downstream from the
culvert. The remainder of the downstream channel appeared to
be a natural stream with banks about one to two feet high with
flat wooded terrain on both sides. Four summer homes are
located immediately downstream from the toe of dam.
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4.1

4,2

4.3

4.4.

Procedures

SECTION 4: OPERATIONAL PROCEDURES

The level of water in Lake Garrison is regulated by discharge over

the interlocking steel sheet pile spillway. At the time of inspection
the right outlet gate was open and was being used as the primary
spillway.

The most recent drawdown of the lake occurred in September 1980
when the owner drew the Tlake down in order to maintain lake facilities.

Reportedly, the outiet works has been used in previous years at

times of high water level to augment the spillway capacity. However,
recent water levels have not been high enough to warrant that
procedure.

Maintenance of the Dam

Reportedly, maintenance is performed on an "as needed" basis except
for the cleaning of the bulkhead which is accomplished on a regular
basis.

Maintenance of Operating Facilities

Reportedly, the lake is drawn down on a bi-yearly basis in order to
facilitate repairs, as needed. Reportedly, the spillway structure
was cleaned about 2 years ago.

Description of Warning System

Reportedly, no warning system is currently in use for the dam.




_ f 4.5 Evaluation of Operational Adequacy

The operation of the dam has been successful to the extent that the
dam reportedly has not been overtopped since the spillway modifica-
tion of 1958. However, the old dam reportedly overtopped in 1940.

: Although maintenance has been good in some areas, some aspects of
| dam maintenance have not been adequately performed, including the
& following:

- 1) Gate stem of left sluice gate bent and not repaired.

2) Operating mechanisms for outlet works and steel sheet
piling in rusted condition and protective paint not
renewed.

3) Erosion adjacent to right abutment on downstream face of
dam not repaired.

. 4) Trees on upstream and downstream sides of embankment not

;} removed.
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SECTION 5: HYDRAULIC/HYDROLOGIC

5.1 Evaluation of Features

Design Data

The quantity of storm water runoff that the spillway should be
able to handle is based on the size and hazard classification
of ‘the dam. This runoff quantity, called the spillway design
flood (SDF) is described in terms of return frequency or
probable maximum flood (PMF) depending on the extent of the
dam's size and potential hazard. According to the "Recommended
Guidelines for Safety Inspection of Dams" published by the
U.S. Army Corps of Engineers, the SDF for Lake Garrison Dam
falls in a range of 100-year frequency to 1/2 PMF. In this
case, the Tow end of the range, 100-year frequency is chosen
since the factors used to select size and hazard classifica-
tion are on the low side of their respective ranges.

The SDF peak computed for Lake Garrison Dam is 3291 c.f.s.
This value is derived from the 100-year flood hydrograph
computed by the use of the HEC-1-DAM Flood Hydrograph Computer
Program using the SCS Method. Hydrologic computations and
computer output are contained in Appendix 4.

The spillway discharge rates were computed by the use of a
weir formula appropriate for the configuration of the spilliway
structure. The total spillway discharge with lake level equal
to the top of the dam was computed to be 614 c.f.s. The SDF
was routed through the dam by use of the HEC-1-DAM computer
program using the modified Puls Method. In routing the SDF,
it was found that the dam crest would be overtopped by a depth
of 1.3 feet. Accordingly, the subject spiliway is assessed as
being inadequate in accordance with criteria developed by the
U.S. Army Corps of Engineers.

i
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b. Experience Data

Reportedly, the dam has not been overtopped since its new
spillway construction in 1958, but was overtopped during the
flood of September 1, 1940.

An inspection report by the State of New Jersey in October 1940

indicated that the downstream bridge (Route 553) caused such

high backwater that the dam was submerged during the flood of

September 1, 1940, 1

Requests to increase the spillway capacity were denied until
the capacity of the Route 553 bridge was increased. The
increase was completed sometime after the 1940 flood.

c. Visual Observation

No evidence was found at the time of inspection that would
indicate that the dam had been overtopped.

d. Overtopping Potential ;

As indicated in paragraph 5.1.a, a storm of magnitude equal to
the SDF would cause overtopping of the dam by a depth of 1.3

feet over the crest of the dam. The spillway is capable of k
passing approximately 19 percent of the spillway design flood
with the lake level equal to the top of dam. 1

e. Drawdown Time

Drawdown of the lake is accomplished by opening the right 24"
x 36" sluice gate. Based on available information, the calculated
drawdown time is estimated to be 4.6 days. (See Appendix 4)

16




SECTION 6: STRUCTURAL STABILITY

i 6.1 Evaluation of Structural Stability

a. Visual Observations

&%

-y The dam appeared, at the time of inspection to be outwardly
;f structurally sound with no evidence of embankment cracks or
t K distress. The erosion that was observed adjacent to the

right abutment on the downstream face of the dam does not
appear to be an indication of distress in the dam,

b. Generalized Soils Description
The generalized soils description of the site consists of |
recent alluvial deposits characterized by a poorly drained
swampy condition overlying unconsolidated, stratified alluvial
T‘ deposits consisting of interbedded silt, silty sand and silty
and clayey sand and gravel.

{ c. Design and Construction Data

Analysis of structural stability and construction data for the
embankment are not available.

d. Operating Records

No operating records are available for the dam. The water
level of the impoundment of Garrison Lake is not monitored.

e. Post-Construction Changes

Reportedly, post-construction changes have been limited to the
construction of the new spillway in 1958 which are on file
with the NJDEP.




Seismic Stability

Lake Garrison Dam is located in Seismic Zone 1 as defined in
"Recommended Guidelines for Safety Inspection of Dams" which
is a zone of very low seismic activity. Experience indicates
that dams in Seismic Zone 1 will have adequate stability under
seismic loading conditions if they have adequate stability
under static loading conditions. Lake Garrison Dam appeared
to be stable at the time of inspection. ’

18
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SECTION 7: ASSESSMENT AND RECOMMENDATIONS

7.1 Dam Assessment

Safety

Based on hydraulic and hydrologic analyses outlined in Section
5 and Appendix 4, the spillway of Lake Garrison Dam is assessed
as being inadequate. The spillway is not able to pass the SDF
without an overtopping of the dam.

The embankment appeared, at the time of inspection, to be
generally outwardly stable.

Adequacy of Information

Information sources for this report include 1) field inspections,
2) USGS quadrangle, 3) consultation with personnel of Lake
Garrison Inc. and 4) drawings and information on file with the
NJDEP. The information obtained is sufficient to allow a

Phase I assessment as outlined in "Recommended Guidelines for
Safety Inspection of Dams."

Some of the absent data are as follows:

1. Description of fill material for embankment.
2. Soils report for the site.

3. Design report.

4. Maintenance documentation.

Necessity for Additional Data/Evaluation
Although some data pertaining to Lake Garrison Dam are not

available, additional data are not considered imperative for
this Phase I evaluation,
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7.2 Recommendations

Remedial Measures

Based on hydraulic and hydrologic analyses outlined in paragraph
5.1.a, the spillway is considered to be inadequate. It is
therefore recommended that a professional engineer experienced
in the design and construction of dams be engaged in the near
future to perform more accurate hydraulic and hydrologi¢
analyses relating to spillway capacity. Based on the findings
of these analyses, the need for and type of remedial measures
should be determined and then implemented.

The owner should, in the near future, develop an emergency
action plan together with an effective warning system outlining
actions to be taken by the operator to minimize downstream
effects of an emergency at the dam.

In addition, it is recommended that the following remedial
measures be undertaken by the owner in the near future.

1) The rusted condition of outlet works operating
mechanisms and steel sheet piling should be repaired.

2) Erosion of the embankment adjacent to the downstream
right abutment should be properly filled and stabilized.

3) A1l trees and adverse vegetation on the embankment
should be removed.

Maintenance

In the future, the owner of the dam should develop written
operating procedures and a periodic maintenance plan to ensure
the safety of the dam.
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APPENDIX 1

Check List - Visual Inspection
Check List - Engineering Data
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APPENDIX 2

Photographs




PHOTO 1
SPILLWAY

PHOTO 2
LOW WEIR AT DOWNSTREAM END OF STILLING BASIN o

- LAKE GARRISON DAM
| 9 JANUARY 1981




PHOTO 3
PRIMARY STAGE OF SPILLWAY CREST

PHOTO 4
LEFT END OF SPILLWAY CREST

LAKE GARRISON DAM
9 JANUARY 1981




LAKE GARRISON pay
9 JANUARY 198




PHOTO 7

EROSION AT JUNCTION BETWEEN EMBANKMENT
AND SPILLWAY STRUCTURE

PHOTO 8
DOWNSTREAM CHANNEL

LAKE GARRISON DAM
9 JANUARY 1981
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CHECK LIST
HYDROLOGIC AND HYDRAULIC DATA
K ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: Partially wooded, swampy

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): 108.8 (89 acre-feet)
ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): N.A.
&y ELEVATION MAXIMUM DESIGN POOL: 111.9

Pl . ELEVATION TOP DAM: 110.6

SPILLWAY CREST:

a. Elevation 108.7 (Primary), iQS.O (Secondary)

b. Type Broad crested weir

c. Width_ 1.0 ft.

d. Llength_14.7 ft (Primary), 73 ft. (Secondary)

e. Location Spillover Upstream side of dam

f. Number and Type of Gates_None

OUTLET WORKS: Two slide gates

a. Type ‘Steel 2' x 3' slide gates

b. Location Left and right ends of spillway structure

c. Entrance Invert N.A.

d. Exit Invert 105.5 (left), 106.8 (right)

e. FEmergency Draindown Facilities:_Open right gate

HYDOMETEOROLOGICAL GAGES:_None

a. Type N-A. l

b. LocatfonN.A.

¢. Records N.A.

MAXIMUM NON-DAMAGING DISCHARGE:

(Lake Stage Equal to Top of Dam) 414  f <
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HYDROLOGY ¢ o

1 i

HYDREOLOGIC ANALYSIS

. THE RUNOFF HYDROGLRAPKH WN/iL BE DEYELOPED
BY THE HEC-I1- DAN —_C_OHDU;FE PROGRAM
o USING THE SCS METHODL N/7H CURV/ILINEAR
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STORCH ENGINEERS Sheet_ S of _//
Project_//32-06  LAKE GALRLSON DAM ____Made By_J./72 Date _3 2%

ChkdBy_/& _ Date 4/10/5/.

[AKE  STORAGE  VOLUME

WL, ELEV. [Ft] o ABEA " [Acres]

e 103.8 i N

/07.3 | 30.0

109, O - : 32, 0

/70,0 -' : . 40,4

/120, O | 248, o

HEC ~/ = DAM _COMPUTER PROGRAM MJiL

DEVELOP _STORAGE CAPACITY FROM

WATER . SURFACE _ABEAS § ELEVATIONS,

___INFORHMAT.

/ON _TAKEN FROM _U.S.6,S. QUAD =

L RANGLE _ Pitman Hest § Fast, Elmer
e Newdield | N.T. N
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PR HYDRAULICS .
I T ST S
I __SPIMLAY SECTION L L

i H e | - ‘

77/5 SPILLIAY “,47‘ 4:4/(5 GARR/SON DAM

_ _CONSISTS OF A_STEEL HOE SESHOE | FREE

 OVERFELOL)  SPULIAY HITH B PEIHARY XEIL AT

ELEy. 10P.7 FEET _AND' A SECONOARY.

MEIR AT ELEV. (090 FEET
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ARE  7#/0 (2) RECTAGULAL XY)CE GATES

[/4
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1a1

A2 LAKE GARRISON

NATIONAL DAM SAFETY FROGRAM

HOkitedEikbintetmintitl - 111}

NEW JERSEY

K

A3 100 YEAK STORM KOUTING
B 150 0 15 a
B1 s
J 1 1 1
J1 1
K 0 LAKE 1
_K1 __INFLOW HYDROGRAFH T0 NostaSescesegne [14N
M 0 2 7.0 7.0
o 96
.01.0,019___0.019 _ 0,019 0,019 0,019 0,019 _0.019 0.019 0,019 _Q,oxz
01 0.019  0.019 0.019 0,019 0.019 0.019 0,019 0.019 0,019 _ 0,019
01 0.019 0.019 0.019 0,019 0.019 0.01% 0.019 0,019 0.019 0,019
_ D1.0.019 _ 0.019 0,019 0,019 0,019 ©0.039 _ 0.019 0.01% 0,019  0.039
01 0.019  0.019 ©0.01% 0,019  0.019 0.019 0.019 0.019. 0.038 0,038
01 0,038 0.038 O©0.038 0,038 0,038 0.038 0.038 0.038 0.038 0.038
01 0.083___0,083__ 0,083 0,083 0,163  0.163_ 0.163_ 0.163  0.750__ 0.2750]
01 0.750 250 0.163  0.163  0.163  0.143 0,083 0.083 0,083 0,083
01 0.083 ©0.083 0,082 0,082 0,038 0.038 0,038 0,038 0,038 0,038
_ D1 0.038 _ 0.038 _ 0.038 0,038  0.038  0.038
T 1'5 0015
w2 3.9 $
_%__=1,0__-0,0% 2.0 '
K 1 IAN j
K1 ROUTE DISCHAKGE THROUGH DAM
Y 1 1
Y1 1 ~109.0 -1
Y4 108.7 109.0 109.5 110.0 110.6 111.0 111,7
s 0 7 105 299 614 853 1329 3
A 0 20 33 40.4 348
$E 103.8 107.3  109.0 110.0  120,0
ts 108.7
$D 110.6 2,59 1.5 455
K 1 1
_K1 CHANNEL KEACH KOUTING 1
Y 1 1 4
Y1 1
YA __ 0.1 0,055 0.1 101.5 111 200 0.0115 ]
Y7 o 111 80 107 160 103 162  101.5 172 101.5|
Y? 174 103 254 107 334 111 ;
K b2 R R 1
K1 CHANNEL RKEACH ROUTING 2
Y 1 1
~X1 1 .
Y6~ 0.1  0.055 0.1 100.5 110 3800 0.00026 |
Y? 0 110 200 106 400 102 402 100.5 415 100.5
Y2 AY7.__ 102 812 106 1012 110
99
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